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As a pilot -

And a certified airfield lighting specialistAnd a certified airfield lighting specialist

I look at the final product of airfield lightingI look at the final product of airfield lighting What I can see.What I can see.

The following pictures were taken over the past couple of  yearsThe following pictures were taken over the past couple of  years -- they show what they show what 
most claim to be maintenance problems.most claim to be maintenance problems.

Some indeed are, but could there be something deeper?Some indeed are, but could there be something deeper?
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Design & Maintenance Training Why Do “I” Need It?
Sounds Like More *^%@!* Work I Don’t Have Time To DO!!!!

One Good ReasonOne Good Reason--
Airfield Lighting Systems have fromAirfield Lighting Systems have from

20 to 200 times the current and voltage 20 to 200 times the current and voltage 
necessary to KILL!!!!!!!!!!!necessary to KILL!!!!!!!!!!!
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A Few Basics

�� Man / Woman is basically a Two Dimensional Animal.Man / Woman is basically a Two Dimensional Animal.
�� Before flight we had both feet planted two dimensionally on the Before flight we had both feet planted two dimensionally on the ground.ground.

�� Flight added a Third Unfamiliar Dimension.Flight added a Third Unfamiliar Dimension.
�� Without proper instruments and visual cues man  / woman looses Without proper instruments and visual cues man  / woman looses 

orientation in that third dimension. orientation in that third dimension. 

�� Man / Woman’s Depth Perception is Severely Reduced in darker perMan / Woman’s Depth Perception is Severely Reduced in darker periodsiods..

�� Airfield Lighting Provides Airfield Lighting Provides VISUAL CLUESVISUAL CLUES to a pilot for both to a pilot for both 
orientation and depth perception.orientation and depth perception.

�� TheThe 5 C’s 5 C’s of Airfield Lightingof Airfield Lighting
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The 5 C’s   (PHOTOMETRICS) What a Pilot Sees.What a Pilot Sees.

�� CCandelasandelas
�� Intensity or brightnessIntensity or brightness

�� CCoverageoverage
�� Beam width, height & aiming angleBeam width, height & aiming angle

�� CConfigurationonfiguration
�� Alignment of fixtures into a recognizable patternAlignment of fixtures into a recognizable pattern

�� CColorolor
�� White / White / Red Red / / Blue Blue / / Green Green / / AmberAmber

�� CConsistencyonsistency
�� Equal pattern, spacing, color, coverage & intensityEqual pattern, spacing, color, coverage & intensity

�� EACH OF THESE ITEMS AIDS ORIENTATION & PERCEPTIONEACH OF THESE ITEMS AIDS ORIENTATION & PERCEPTION
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Photometrics

�� Both the FAA & Military have always set photometric values for Both the FAA & Military have always set photometric values for 
each type of fixture.each type of fixture.
�� Until recently Until recently CCandelas & andelas & CCoverage could only be checked in a overage could only be checked in a 

laboratory.laboratory.
�� In the field, checking to  insure fixtures were properly installIn the field, checking to  insure fixtures were properly installed and ed and 

aimed has been haphazard at best.aimed has been haphazard at best.
�� In the field, intensity could only be In the field, intensity could only be assumedassumed if the fixture was on or if the fixture was on or 

off.off.
�� No formal Training has been required or available in the No formal Training has been required or available in the 5 C’s.5 C’s.
�� 90+ % of those who design, install and90+ % of those who design, install and

maintain Airfield Lighting are not pilotsmaintain Airfield Lighting are not pilots
and don’t understand the importance of theand don’t understand the importance of the
5 C’s.5 C’s.
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On- Site Photometric Testing

� Mr. Paul Fleming of the CAA in England gave a paper detailing the 
results of On-Site photometric testing of UK Airfields.

� In his presentation he cited that all airfields tested in the UK did not meet 
minimum photometric requirements.

� Reasons cited for the failures in the order of violation were -

1 Lack of Training

2 Lack of Maintenance.
3 Lack of proper installation.

4 Lack of proper design.

5 Manufacturers sub-standard products.
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Before I go Further -
�� The next few comments result from my observations of 20 years woThe next few comments result from my observations of 20 years working rking 

with hundreds of airfield projects and the organizations who spewith hundreds of airfield projects and the organizations who specify, cify, 
design, install, manage and maintain airfield lighting systems.design, install, manage and maintain airfield lighting systems.

�� They are not intended to pick out  individuals or organizations They are not intended to pick out  individuals or organizations -- there are there are 
exceptions.exceptions.

�� Comments are instead intended to call attention to the system itComments are instead intended to call attention to the system itself and self and 
lack of training and certification for those who design, installlack of training and certification for those who design, install and and 
manage airfield lighting systems.manage airfield lighting systems.
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Today’s Situation
�� In the United States no training or certification is required foIn the United States no training or certification is required for designers, r designers, 

installers or maintainers of airfield lighting systems.  Other pinstallers or maintainers of airfield lighting systems.  Other parts of the world arts of the world 
do require training and certification.do require training and certification.

�� On the job training, while better than nothing, has resulted in On the job training, while better than nothing, has resulted in splintered splintered 
trainingtraining--
�� Specifiers train specifiers.Specifiers train specifiers.

�� Designers train designers.Designers train designers.

�� Installers train installers.Installers train installers.

�� Maintenance technicians train maintenance personnel.Maintenance technicians train maintenance personnel.

�� This has resulted in little or no communication between these diThis has resulted in little or no communication between these disciplines.sciplines.

�� When I first started in airfield lighting in 1984, I thought thaWhen I first started in airfield lighting in 1984, I thought that this lack of t this lack of 
communication had to be the exception rather than the rule.communication had to be the exception rather than the rule.

�� Twenty years of my observations have proven that it is the opposTwenty years of my observations have proven that it is the opposite.ite.
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Today’s Situation (Continued.)

�� Designers use cut and paste with only references to standards.Designers use cut and paste with only references to standards.

�� They do not specifically spell out tolerances necessary for propThey do not specifically spell out tolerances necessary for proper installation leaving er installation leaving 
little teeth in the specification for installers compliance.little teeth in the specification for installers compliance.

�� Few are aware of how this will affect what the pilot sees, and hFew are aware of how this will affect what the pilot sees, and how it can affect ow it can affect 
maintenance.maintenance.

�� Installers do not have copies of the Standards nor training in tInstallers do not have copies of the Standards nor training in those hose 
standards.standards.

�� In the low bid process, they cut every corner possible to make tIn the low bid process, they cut every corner possible to make the highest profit.he highest profit.

�� Specifications without teeth affords them more leeway to cut corSpecifications without teeth affords them more leeway to cut corners.ners.
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Today’s Situation (Continued.)

�� Inspectors do not have copies of the standards nor training in tInspectors do not have copies of the standards nor training in those hose 
standards.standards.

�� With only references to standards in specifications, and no teetWith only references to standards in specifications, and no teeth in those h in those 
specifications, inspectors lack ability to insure installation wspecifications, inspectors lack ability to insure installation within Standards tolerances.ithin Standards tolerances.

�� Most specifications do not include onMost specifications do not include on--site photometric testing now available to assure site photometric testing now available to assure 
compliance.compliance.

�� Maintenance personnel do not have copies of maintenance standardMaintenance personnel do not have copies of maintenance standards nor s nor 
training in those standards.training in those standards.

�� If their systems are not designed and installed correctly, lackiIf their systems are not designed and installed correctly, lacking initial compliance, ng initial compliance, 
maintainers are behind the 8 ball from the beginning.maintainers are behind the 8 ball from the beginning.

�� If they are not aware of preventative maintenance requirements, If they are not aware of preventative maintenance requirements, systems quickly go systems quickly go 
out of compliance.out of compliance.
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Today’s Situation (Continued.)

�� Managers do not have training and only a few have copies of stanManagers do not have training and only a few have copies of standards.dards.

�� Most are not aware that airfield lighting systems begin to deterMost are not aware that airfield lighting systems begin to deteriorate the minute they iorate the minute they 
are turned on, and without preventative maintenance will quicklyare turned on, and without preventative maintenance will quickly be out of photometric be out of photometric 
compliance.compliance.

�� Managers usually feel that preventative maintenance is “advisoryManagers usually feel that preventative maintenance is “advisory” and not required.” and not required.

�� They are not aware the acceptance of federal money requires the They are not aware the acceptance of federal money requires the systems be systems be 
maintained regularly and that they must furnish proof of their amaintained regularly and that they must furnish proof of their ability to maintain airfield bility to maintain airfield 
lighting.lighting.
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How Did We Get Here?

�� Airfield Lighting has always been an orphan.Airfield Lighting has always been an orphan.
�� Attitude if it is burning it’s fine.Attitude if it is burning it’s fine.
�� Little or no thought to Risks or proper training.Little or no thought to Risks or proper training.
�� Standards difficult to obtain and decipher.Standards difficult to obtain and decipher.
�� Communication between designers, installers, maintainers is almoCommunication between designers, installers, maintainers is almost nonexistent.st nonexistent.
�� Funds for construction difficult to obtain.Funds for construction difficult to obtain.
�� Funds for maintenance last on the totem pole and not supported bFunds for maintenance last on the totem pole and not supported by federal money.y federal money.
�� Confusion about “ADVISORY” standards for minimum preventative maConfusion about “ADVISORY” standards for minimum preventative maintenance intenance 

requirements.requirements.

�� Newer ideas, new  technology, and legal attitude make the old waNewer ideas, new  technology, and legal attitude make the old wayy
“if it is burning “if it is burning -- it’s fine” it’s fine” very dangerousvery dangerous !!
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Airfield Lighting Design
�� Maintainable Visual Aid Systems always begin with a great designMaintainable Visual Aid Systems always begin with a great design

�� Don’t simply “cut and paste” and refer only to Advisory CircularDon’t simply “cut and paste” and refer only to Advisory Circulars.s.
�� Write in the special provisions or on the plans tolerances allowWrite in the special provisions or on the plans tolerances allowed by the ed by the 

MILITARY/FAA for each item.MILITARY/FAA for each item.
�� Location tolerancesLocation tolerances
�� Aiming tolerancesAiming tolerances
�� Electrical tolerancesElectrical tolerances
�� Pulling tolerancesPulling tolerances
�� Never allow a contractor to drag airfield lighting cable on the Never allow a contractor to drag airfield lighting cable on the ground during ground during 

installation!!!!!  Put it in words installation!!!!!  Put it in words -- Cable must be spooled off during installation.Cable must be spooled off during installation.
�� Use cable in conduit if at all possible.Use cable in conduit if at all possible.
�� Use airfield light bases if at all possible.Use airfield light bases if at all possible.

�� Most contractors and inspectors are not aware of specific toleraMost contractors and inspectors are not aware of specific tolerances nces 
and don’t have the advisory circulars on the joband don’t have the advisory circulars on the job ---- be informative in your be informative in your 
design and add teeth to the plans & specs by being specific.design and add teeth to the plans & specs by being specific. 23
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A Good Maintenance Program -

� Needs properly trained Personnel familiar with 
preventative maintenance criteria, but -

� Always begins with a good design.
� And then a good installation.
� If a system is not specified and installed correctly -

The best preventative maintenance program in the world will The best preventative maintenance program in the world will 
not produce minimum requirements.not produce minimum requirements.
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Airfield Lighting Deterioration
�� From the very moment airfield visual aids are turned on, all comFrom the very moment airfield visual aids are turned on, all components ponents 

of the system begin to deteriorate.  of the system begin to deteriorate.  They are not “Fire & Forget”They are not “Fire & Forget”

�� Designed Designed averageaverage life expectancy of visual aid systems, except lamps, is 20 life expectancy of visual aid systems, except lamps, is 20 

years years IF IF THEY ARE PROPERLY SPECIFIED, INSTALLED AND MAINTAINED.THEY ARE PROPERLY SPECIFIED, INSTALLED AND MAINTAINED.

�� Most newer lamps have an Most newer lamps have an averageaverage life expectancy of 600 life expectancy of 600 -- 1000 hours, but the 1000 hours, but the 
fixtures still require cleaning.fixtures still require cleaning.
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Airfield Lighting Deterioration (Continued.)

�� Lack of proper Specification, Installation and Inspection of airLack of proper Specification, Installation and Inspection of airfield visual field visual 
aid systems can aid systems can INITIALLYINITIALLY reduce life expectancy by at least 50% and the reduce life expectancy by at least 50% and the 
photometric output even more.photometric output even more.
�� Improperly sized regulators will produce high system voltages thImproperly sized regulators will produce high system voltages thus reducing us reducing 

life expectancy of cables and transformers radically.life expectancy of cables and transformers radically.
�� Regulator amperage settings can either reduce light output belowRegulator amperage settings can either reduce light output below standard, or standard, or 

burn out lamps prematurely.burn out lamps prematurely.
�� Improper aiming will initially render a fixture out of photometrImproper aiming will initially render a fixture out of photometric requirements. ic requirements. 

�� Lack of proper preventative maintenance of airfield visual aids Lack of proper preventative maintenance of airfield visual aids will reduce will reduce 
the intensity to a point where they are rapidly the intensity to a point where they are rapidly out of complianceout of compliance with with 
minimum output requirements set by the Military/FAA.minimum output requirements set by the Military/FAA.
�� Even a thin film of jet fuel or deEven a thin film of jet fuel or de-- icier on fixtures can reduce light output 50%icier on fixtures can reduce light output 50%
�� Lamps at the end of their life, although burning, will result inLamps at the end of their life, although burning, will result in lower light output lower light output 

not meeting requirements.not meeting requirements.
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Glass with thin oil film
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Clean Glass Thin Dirty Oil Film
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Applicable FAA & Military Documents for 
Airfield Lighting Maintenance

�� The The “Bible”“Bible” MILMIL--HDBKHDBK--1023/4  1023/4  -- Maintenance of  Airfield Visual Aid Maintenance of  Airfield Visual Aid 
FacilitiesFacilities

�� AC 150/5345AC 150/5345--53B & Appendix 3 53B & Appendix 3 -- Airfield Lighting Equipment Airfield Lighting Equipment 
Certification ProgramCertification Program

�� AC 150/5345AC 150/5345--46B 46B -- Specification for Runway & Taxiway Light Specification for Runway & Taxiway Light 
FixturesFixtures
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MILMIL--HDBKHDBK--1023/41023/4
Maintenance of  Airfield Visual Aid FacilitiesMaintenance of  Airfield Visual Aid Facilities

�� This Document should be the This Document should be the “Bible”“Bible” for your airfield lighting for your airfield lighting 
preventative maintenance program.preventative maintenance program.
�� It gives specific preventative maintenance procedures.It gives specific preventative maintenance procedures.
�� It spells out specific tolerances.It spells out specific tolerances.
�� It spells out specific safety procedures.It spells out specific safety procedures.

�� Items which should be included on a safety board to comply with Items which should be included on a safety board to comply with OSHA.OSHA.
�� It spells out specific “lock out tag out” safety procedures.It spells out specific “lock out tag out” safety procedures.

�� It lists which documents should be kept for reference.It lists which documents should be kept for reference.
�� It illustrates troubleshooting procedures.It illustrates troubleshooting procedures.
�� It shows typical test equipment necessaryIt shows typical test equipment necessary

for proper preventative maintenance offor proper preventative maintenance of
airfield lighting systems.airfield lighting systems.
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AC 150/5345AC 150/5345--53B & Appendix 3 53B & Appendix 3 -- Airfield Lighting Airfield Lighting 
Equipment Certification ProgramEquipment Certification Program

�� Sets approved equipment list, but most importantly for Sets approved equipment list, but most importantly for 
maintenance defines specific lamp manufacturers and specific lammaintenance defines specific lamp manufacturers and specific lamp p 
numbers acceptable for maintenance replacement.numbers acceptable for maintenance replacement.
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AC 150/5345AC 150/5345--46B 46B -- Specification for Runway & Specification for Runway & 
Taxiway Light FixturesTaxiway Light Fixtures

�� Defines Coverage and Candelas for each specific light fixture.  Defines Coverage and Candelas for each specific light fixture.  
Gives required minimum beam width, height and intensity for FAA Gives required minimum beam width, height and intensity for FAA 
compliance.compliance.

�� This is important should you be involved in a lawsuit and have tThis is important should you be involved in a lawsuit and have to o 
defend yourselves because of an “ondefend yourselves because of an “on--site photometric test”site photometric test”
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And if I don’t have your attention yet ------
Poorly trained people doing this work do not understand their personal liability.

� Because of the “I” - Personal SafetySafety!!! And
Safety of Others due to my actionsOthers due to my actions!!!

� Because of the “I” - Personal LiabilityPersonal Liability!!!

� In some Jurisdictions EVEN Criminal LiabilityIn some Jurisdictions EVEN Criminal Liability!!!!!!!!!!
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What other reasons are there for aWhat other reasons are there for a
GOODGOOD Training ProgramTraining Program

for your Airfield Lighting Personnel?for your Airfield Lighting Personnel?

��SafetySafety
Safety for flight crews & passengersSafety for flight crews & passengers..
Safety for installation & maintenance personnel. Safety for installation & maintenance personnel. 
Assures your Airfield meets all standards for operation.Assures your Airfield meets all standards for operation.

��LiabilityLiability
As a Defense  As a Defense  -- to prove you have identified all risks and have takento prove you have identified all risks and have taken
and documented steps to prevent or lesson airfield lighting riskand documented steps to prevent or lesson airfield lighting risks.s.
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More reasons for a More reasons for a GOODGOOD Training ProgramTraining Program
for your Airfield Lighting Personnel.for your Airfield Lighting Personnel.

�� A GOOD Training Program is a A GOOD Training Program is a Valuable Risk Management ToolValuable Risk Management Tool

�� Pays for itself by Reducing risks involved with airfield lightinPays for itself by Reducing risks involved with airfield lightingg
�� Helps justify your existence by identifying compliance Helps justify your existence by identifying compliance 
requirements.requirements.
�� Ensures your personnel are competent.Ensures your personnel are competent.
�� Aids in budget preparation by identifying necessary expendituresAids in budget preparation by identifying necessary expenditures..
�� Aids in scheduling of resources by identifying required tasks.Aids in scheduling of resources by identifying required tasks.
�� Aids in scheduling new construction by identifying substandard Aids in scheduling new construction by identifying substandard 
components.components.
�� Insures new systems are designed correctly.Insures new systems are designed correctly.
�� Insures new construction is installed correctly.Insures new construction is installed correctly.
�� Insures systems remain in continuing compliance.Insures systems remain in continuing compliance.
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Available Options
�� Bury your head in the sand and say disaster won’t strike here.Bury your head in the sand and say disaster won’t strike here.

� Trust to fate and accept eventuality.

� Continue battling lack of funds & personnel.

�� Professionally Train all Personnel.Professionally Train all Personnel.
� Plan for eventuality by prevention and documentation.

� Assure Regulatory Compliance.

� Provide valid documentation for funding & personnel.
� Make Your airfield SAFER SAFER for users and employees.

�� It costs more to adopt a Training Program It costs more to adopt a Training Program --
�� But not as much as a bad installation.But not as much as a bad installation.
�� But not as much as One accident  would cost.But not as much as One accident  would cost.
�� Can your Airfield Afford Not to?Can your Airfield Afford Not to?
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Recommendation
�� Think like a pilot Think like a pilot -- The The 5 C’s5 C’s

�� CCandelasandelas
�� CCoverageoverage
�� CConfigurationonfiguration
�� CColorolor
�� CConsistencyonsistency

�� Adopt a Professional Active Design & Maintenance Training PrograAdopt a Professional Active Design & Maintenance Training Program.m.
�� Don’t rely on training onDon’t rely on training on--thethe--job.job.
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Vision Statement
�� I want to see a day when Standardized Training and I want to see a day when Standardized Training and CertificationCertification

is required Worldwide for those who design, install, maintain & is required Worldwide for those who design, install, maintain & 
Manage Airfield Lighting Systems.Manage Airfield Lighting Systems.

�� Training for the Training for the 5 C’s5 C’s
�� Training for SafetyTraining for Safety
�� Training for Risk ManagementTraining for Risk Management
�� Training for DesignTraining for Design
�� Training for ConstructionTraining for Construction
�� Training for MaintenanceTraining for Maintenance
�� Training for ManagementTraining for Management
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Thanks for your attention!Thanks for your attention!

�� Any Questions?Any Questions?

Internationally Recognized Professional Airfield Lighting TrainiInternationally Recognized Professional Airfield Lighting Training forng for

Military, Commercial and General Aviation airfields.Military, Commercial and General Aviation airfields.

Transportation Guidance SystemsTransportation Guidance Systems
17825 N. 7th St.  #7317825 N. 7th St.  #73
Phoenix, Arizona  85022Phoenix, Arizona  85022
Phone & Fax (602) 867Phone & Fax (602) 867--34263426
ee--mail: airportlighting@att.netmail: airportlighting@att.net

Website:  http:Website:  http:\\\\www.airportwww.airport--lighting.orglighting.org
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